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DETAILED ACTION 
Claim Rejections • 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 3, 5, and 14 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Tojoetal. US #5,980211. 

With respect to claims 1, 3, 5 Tojo et al. disclose: 

• A linear compressor driving apparatus, wherein a piston is reciprocating 
by a drive motor, (see title); 

In Fig. 1 Tojo et al. show a structure for a driving apparatus 2 , wherein the 
structure includes a power source 3 to provide driving current to linear motor of the 
linear compressor 1 , a current sensor 4 for detection of actual current value Inow, a 
position sensor 5 and a control apparatus 6; 

The control apparatus 6 outputs a control signal to power source 3, based on 
detected current value and Inow and detected position present value Pnow, detected by 
the position sensor 5. 

Tojo et al. teach several different embodiments, wherein based on detected 
speed/position a current instruction (reference) value is determined. These 
embodiments could be found for instance in Fig. 1 and Fig. 5, wherein Tojo et al. teach 
a current subtracter 36, that calculates difference between Iref value and Inow value 
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and applies the result of calculation to the current control portion 37, (see col. 7, lines 
35-40). 

With respect to claimed “phase difference”, based on displacement waveform of 
the piston, in col. 18, lines 18-22 Tojo et al. teach that phase difference between 
current position instruction value Pref and position present value Pnow may be detected 
and frequency of the position value instruction value Pref may be controlled such that 
the phase difference attains 90 degrees. 

With respect to claim 5, in addition to above discussed limitations Tojo et al. also 

teach: 

• A position instruction unit, interpreted as claimed displacement/speed 
detection unit to generate a waveform of the piston based on the value 
detected by position (displacement) sensor, (see Fig. 29 and col. 20, lines 
59-63). 

With respect to claim 6, in addition to above discussed limitations Tojo et al. also 
teach in Fig. 30 and col. 21, lines 11-15: 

• A DC power source 101 that outputs a prescribed DC voltage E to inverter 
102 . 

Inverter 102 is PWM-controlled by current control portion 109 of control apparatus 105, 
and converts the DC voltage E to an AC voltage e of the resonance frequency, and 
applies it to linear compressor 80. 

With respect to claims 2, 4, Tojo et al. also teach setting upper dead point side 
amplitude as maximum amplitude and setting of lower dead point side amplitude as 
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maximum amplitude. In step S78, current gain Gi is controlled and set such that the 
maximum amplitude present value Anow matches the maximum amplitude target value 
Aref by current gain control portion 66, (see Fig. 18, units 64, 66, 67 and Fig. 19, steps 
S72-S78 and col. 14, lines 18-44, col. 16, lines 54 -col. 17, lines 1-16);. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 

form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 7, 14 are rejected under 35 U.S.C. 102(b) as being anticipated by Ueda 
etal. US 2001/0005320. 

Ueda et al. disclose a linear compressor driving device with piston in a cylinder. 
Wherein, Ueda et al. show in Fig. 1 and 2: 

• A current amplitude determining means 2; 

• A drive frequency determining means 4; 

• An input current waveform commanding means 3. 

In [0185] Ueda et al. teach that variation in the resonance frequency is arising 
from a variation in the load and can be followed to increase the efficiency of the linear 



compressor. 
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• A voltage detection means 10 having an output to inverter power output 
calculation means 11; 

• A current detection means 8, coupled with inverter output power 
calculating means 11; 

• A drive frequency determining means 4; 

• An input current waveform commanding means 3 that coupled with above 
devices. 

In Fig. 1-3, Ueda et al. teach current amplitude value determining means 2 and 
adjustment of current amplitude according to frequency variation in order to maximize 
the power input to the compressor, see [0105]- [0121], By maximizing the supply power 
amplitude, Ueda et al. maximizing With respect to claim 1 1 , limitations similar to claims 
1, 3, 5 and 9 have been discussed in the paragraph above. Tojo et al. teach in Fig. 18 
upper and lower dead points detection portion 64 coupled with amplitude neutral 
position control portion 67. Tojo et al. teach voltage detection unit and maximizing linear 
compressor input power. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 9, 10, 11, 13, 16, 17, 18 and 20 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Tojo et al. US # 5,98021 1 and Ueda et al. US 2001/0005320. 
With respect to claims 9 and 1 1 , Ueda et al. teach: 

• A DC power supply output 5 and inverter 6, wherein it is inherent to Ueda et al. 
teaching that DC power supply 5 could be a converter; 

• The inverter 6 outputs AC power supply to linear compressor motor 1 ; 

• A current detecting device 7 to detect current supplied to the motor and coupled 
to a current detecting means 8; 

• A voltage detecting means 10 to detect voltage supplied to the motor; 

Ueda et al. do not teach an amplitude control unit to set maximum amplitude of drive 
current to control the motor so that top and bottom dead centers of the piston satisfy top 
and bottom commands received from an outside of the linear compressor. However, 
Tojo et al. teach in Fig. 1, 3, 18: 

• A position instruction value amplitude control portion. The position instruction 
value amplitude control portion 60 is coupled to current instruction value 
generating portion 62. 

• Tojo et al. also teach setting upper dead point side amplitude as maximum 
amplitude and setting of lower dead point side amplitude as maximum 
amplitude. In step S78, current gain Gi is controlled and set such that the 
maximum amplitude present value Anow matches the maximum amplitude 
target value Aref by current gain control portion 66, (see Fig. 18, units 64, 66, 
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67 and Fig. 19, steps S72-S78 and col. 14, lines 18-44, col. 16, lines 54 - 
col. 17, lines 1-16); 

• Claimed phase control unit to generate reference waveform in which 
reference waveform has difference 90 degrees, based on displacement 
waveform of the piston, is presented in col. 18, lines 18-22, wherein Tojo et 
al. teach that phase difference between current position instruction value 
Pref and position present value Pn.ow may be detected and frequency of the 
position value instruction value Pref may be controlled such that the phase 
difference attains 90 degrees; 

• Generation of reference current according to amplitude information and 
phase and frequency shown in Fig. 4, in steps SI, S5-S7, (see col. 7, lines 
55-67, col. 8, lines 1-27). 

Hence, it has been obvious to one of ordinary skills in the art, at the time invention was 
made to combine teaching of Tojo et al. and Ueda et al. to control driving apparatus for 
a linear compressor with a reciprocation piston to adjust motor current amplitude based 
on change in piston position and according to variations in the applied to motor load. 

The reason is to increase motor efficiency by controlling motor current amplitude 
according to piston current resonance frequency. 

Allowable Subject Matter 

7. Claims 8, 12, 15 19 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rita Leykin whose telephone number is (571)272-2066. 
The examiner can normally be reached on Monday-Friday 8:00-4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Lincoln Donovan can be reached on (571)272-1988. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Rita Leykin 
Primary Examiner 
Art Unit 2837 



R.L. 




